Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.120; data-to-parameter ratio = 22.6.
Related literature
For bond-length data, see: Allen et al. (1987) . For a related structure, see: Li et al. (2008) . For general background and applications of pentaerythritol derivatives, see: Constable et al. (1998) ; Fundueanu et al. (1998) ; Jiang et al. (2002) ; Kim et al. (2000) ; Luo & Chen (2001) ; Mischiati et al. (2001) ; Oike et al. (2001) .
Experimental
Crystal data C 33 H 36 O 12 S 4 M r = 752.86 Monoclinic, P2 1 =c a = 13.2983 (2) Å b = 18.0368 (2) Å c = 15.4181 (2) Å = 110.653 (1) V = 3460.50 (8) Å 3 Z = 4 Mo K radiation = 0.34 mm À1 T = 100.0 (1) K 0.47 Â 0.41 Â 0.16 mm
Data collection
Bruker SMART APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.857, T max = 0.949 45048 measured reflections 10090 independent reflections 7927 reflections with I > 2(I) R int = 0.039 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.119 S = 1.04 10090 reflections 446 parameters H-atom parameters constrained Á max = 0.66 e Å À3 Á min = À0.42 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 1 2 ; z À 1 2 ; (ii) Àx; Ày þ 1; Àz þ 1; (iii) x; Ày þ 1 2 ; z þ 1 2 ; (iv) Àx; y À 1 2 ; Àz þ 3 2 .
Data collection: APEX2 (Bruker, 2005) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . 
Comment
Pentaerythritol is a valuable starting point for building complex molecular and supramolecular structures due to its symmetric four-armed geometry and is widely used in macromolecular chemistry (Oike et al., 2001) , medicinal chemistry (Mischiati et al., 2001; Fundueanu et al., 1998) , in the construction of dendrimers (Jiang et al., 2002; Constable et al., 1998) and other applications (Kim et al., 2000; Luo & Chen, 2001) . To explore the potential of the pentaerythritol unit in supramolecular chemistry, we report herein the synthesis and crystal structure of tetra-O-(4-methylphenylsulfonyl)pentaerythritol, the title compound.
In the title molecule ( Fig. 1 ), atoms C1, S1, S2, S3 and S4 exhibit the usual distorted tetrahedral configuration. The aromatic rings in opposite arms of the molecule are nearly parallel to each other; the dihedral angles between the C6-C11 (A) and C20-C25 (B) benzene rings is 10.26 (8)° and that between the C13-C18 (C) and C27-C32 (D) benzene rings is 3.45 (9)°. The dihedral angle between the adjacent benzene rings are: A/C 49.67 (9)°, A/D 52.93 (9)°, B/C 53.20 (9)° and B/D 56.15 (9)°.
The O1/O7/C1/C2/C4 plane (r.m.s. deviation 0.039 Å) forms dihedral angles of 81.59 (5)° and 84.85 (5)°, respectively, with the rings A and B. The benzene rings C and D form dihedral angles of 59.75 (5)° and 62.82 (5)°, respectively, with the O4/O10/C1/C3/C5 plane. The conformations of the four 4-methylphenylsulfonyl groups with respect to the pentaerythritol unit (C1-C5/O1/O4/O7/O10) can be indicated by torsion angles S1-O1-C2-C1 = -175.72 (10)°, S2-O4-C3-C1 = 154.00 (10)°, S3-O7-C4-C1 = -179.78 (10)° and S4-O10-C5-C1 = 154.75 (10)°. Bond lengths and angles in the title molecule are in normal ranges (Allen et al., 1987) and comparable to those in a related structure (Li et al., 2008) .
In the crystal packing ( Fig. 2) , the molecules are linked into a two-dimensional network parallel to the bc plane by weak C-H···O hydrogen bonds (Table 1 ). In addition, π-π interactions are observed between C13-C18 (centroid Cg1) and C27-C32 (centroid Cg2) benzene rings at (x, y, z) and (1+x, y, z), respectively, with centroid-centroid distance of 3.5806 (12) Å. Also, an S-O···π intermolecular interaction is observed [O3···Cg2 i = 3.1455 (15) Å and S1-O3···Cg2 i = 122.41 (7)°; the symmetry code is given in Table 1 ].
Experimental
The title compound was synthesized by dissolving pentaerythritol (1.36 g, 10.0 mmol) in dry pyridine (80 ml) and tosyl chloride (9.5 g, 50.0 mmol) was then added. The reaction mixture was stirred for 24 h at room temperature, after which it was poured into ice-water (250 ml) containing 1 M HCl and extracted with CH 2 Cl 2 (80 × 3 ml). The organic layer was washed with water (60 × 2 ml), dried with MgSO 4 and concentrated. The solid residue was recrystallized from ethanol to afford the desired compound as a white solid (6.42 g, yield: 90%). Block-shaped colourless single crystals of the title compound suitable for X-ray structure determination were recrystallized from ethanol by slow evaporation of the solvent in the open air at room temperature (m.p. 423 K). supplementary materials sup-2 Refinement All H atoms were placed in calculated positions, with C-H = 0.93 Å, U iso = 1.2U eq (C) for aromatic, C-H = 0.97 Å, U iso = 1.2U eq (C) for CH 2 and C-H = 0.96 Å, U iso = 1.5U eq (C) for CH 3 atoms. A rotating group model was used for the methyl groups. (7) 0.0027 (6) 0.0103 (7) 0.0015 (6) C6 0.0240 (8) 0.0199 (7) 0.0154 (7) 0.0012 (6) 0.0088 (6) 0.0012 (5) C7 0.0283 (9) 0.0188 (7) 0.0278 (8) 0.0016 (6) 0.0112 (7) −0.0021 (6) supplementary materials sup-6 C8 0.0286 (9) 0.0227 (7) 0.0356 (10) −0.0018 (6) 0.0133 (8) −0.0006 (7) C9 0.0257 (9) 0.0316 (8) 0.0244 (8) 0.0025 (7) 0.0115 (7) 0.0035 (7) C10 0.0327 (10) 0.0254 (8) 0.0293 (9) 0.0092 (7) 0.0175 (8) 0.0048 (7) C11 0.0348 (10) 0.0178 (7) 0.0263 (8) 0.0033 (6) 0.0159 (7) 0.0018 (6) C12 0.0290 (10) 0.0412 (10) 0.0443 (12) 0.0038 (8) 0.0190 (9) 0.0072 (9) C13 0.0197 (8) 0.0280 (8) 0.0260 (8) 0.0004 (6) 0.0066 (7) −0.0001 (7) C14 0.0246 (9) 0.0318 (8) 0.0254 (8) 0.0006 (7) 0.0066 (7) 0.0050 (7) C15 0.0270 (9) 0.0374 (9) 0.0237 (8) 0.0020 (7) 0.0083 (7) 0.0040 (7) C16 0.0222 (9) 0.0348 (9) 0.0281 (9) 0.0030 (7) 0.0064 (7) −0.0026 (7) C17 0.0265 (9) 0.0282 (8) 0.0381 (10) 0.0001 (7) 0.0125 (8) −0.0001 (7) C18 0.0221 (8) 0.0274 (8) 0.0317 (9) −0.0013 (6) 0.0111 (7) 0.0012 (7) C19 0.0365 (11) 0.0414 (10) 0.0337 (10) 0.0048 (8) 0.0130 (9) −0.0035 (8) C20
0.0285 (9) 0.0197 (7) 0.0169 (7) 0.0023 (6) 0.0105 (6) 0.0002 (6) C21 0.0354 (10) 0.0204 (7) 0.0254 (8) −0.0007 (6) 0.0140 (7) 0.0004 (6) C22 0.0319 (10) 0.0280 (8) 0.0252 (8) −0.0043 (7) 0.0130 (7) −0.0007 (7) C23 0.0311 (9) 0.0290 (8) 0.0191 (8) 0.0028 (7) 0.0116 (7) −0.0006 (6) C24 0.0381 (10) 0.0216 (7) 0.0336 (9) 0.0063 (7) 0.0185 (8) 0.0012 (7) C25 0.0331 (10) 0.0205 (7) 0.0295 (9) −0.0013 (6) 0.0149 (8) 0.0204 (9) 0.0401 (10) 0.0284 (9) −0.0018 (7) 0.0093 (7) 0.0017 (7) C31 0.0254 (9) 0.0430 (10) 0.0236 (8) 0.0032 (7) 0.0097 (7) −0.0056 (7) C32 0.0272 (9) 0.0296 (8) 0.0238 (8) 0.0034 (7) 0.0056 (7) −0.0064 (7) C33 0.0358 (11) 0.0524 (12) 0.0406 (12) −0.0050 (9) 0.0198 (9) 0.0083 (10) Geometric parameters (Å, °) S1-O3 1.4238 (12) C12-H12C 0.96 S1-O2 1.4315 (12) C12-H12D 0.96 S1-O1 1.5833 (11) C13-C14 1.389 (2) S1-C6 1.7453 (17 
